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Update of MCPs testing at HighB Lab
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Superconducting solenoid
- Diameter: 5-inch, L: 30-inch, warm bore

@ B, =5.1T at 82.8A

- Centeral field inhomogenity: <5 x 107>
- Cylindrical volume (r =2.5cm,L=5cm)

@ Non-magnetic stand for easy access to
bore

@ Mark down field map boundary on the
ground

©

Safety beacon’s operated by magnetic
field
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250 litter LHe Dewar allows a week
measurement !
— Magenet (50/) is the driving mode

LHe re-fill procedure

— Two persons work, they should
communicate effectively

— Practical training is VERY important
— Follow the EXACT procedure and
safety !

— Always monitor LHe level on magnet,
in the Dewar

Be familiar with accidental incident (We
experienced couple of times)

All detail procedure is on the
logbook(both hard copy and Elog)

Operator should be familiar with magnet
current control
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Test Dark Box

@ Non-magnetic, light-tight

@ A cylindrical shape
- Dj, = 4.5-inch, L=18-inch)

@ Install a tr;y'l and turn-table allows to
trantort and rotate sensor

@ LED light source (470nm) with pulser
+ optical fiber
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Test Dark Box
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Signal Processing
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Signal Processing
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MCP Measurement Strategy

Test MCPs:
— PP0365g,PMT210/240,Katod,...

@ Minimize the Mechanical distortion
— MCP has a magnetizable component as
part(coaval?)) — Photonis(pp0365g):
mechanical test up to 1T (signal disappear)
— Photek210: mechanical test up to 2T
(signal disappear)

@ Angle(@) scan with various increments
@ Keep same ¢ angle (reference

position)
@ Photek240 is too big to fit into a
turn-table
: ) @ Pre-Amp(x200) used for both
PR e — ‘ Photonis(pp0365g) and Photek210

at certain angjé'selg

@ Feeding signal in fADC should be
lower than 1V (jumper set: .5/1./2.
V)
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Runcontrol (on highbtest2 iab.org) ET_hbtest (on highbtesta.jlab.org)
g

Last. Login: Hied A 2 375708 201 fr0m pallowa 1.
s e wnz e 50 eratied on e sun

it tocat/cLos1yretease/o.2/clon/cosmonscripts/clo|

directory.

clasrunghighbtesta:clasrun>

clasrngnstbrartclurun
unghi

est: clasrunt
Photes Mipstop history

hbtect exit hote:
Clesrundhighbresiz clasrambtest start

start €1
start €8
Start 7
start muncontrol

Hotest start done

@ login: Hall-B network
— ssh -X username@hallgw.jlab.org — ssh -X clasrun®@hightest2.jlab.org
@ Start DAQ RunControl GUI : hbtest_start/hbtest_exit

@ Connect — Configure (hbtest/hbtest_er) — Download
@ Prestart — Go
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DATA Storage

e ook laborg ey 32925 a ook labrg iy 329254 <) [@ oo ]
Photek PHTZ10 sensor messurementdta table Photonis PP0365G sensor measurement data table
29233, X 3 Lognumber 3292340, Submitted by parki on Wed, 0012712014 - 10:22
T 8 i ety Logbooks ke
Laghooks: ot

Sensor Conflguration: B-FIELD TEST AT ZER0 ANGLE
Sencor Photonts pposss:
along to 2 axis)= 0 (deg)

sesor Configuration. -FIELD TEST AT 30 085, ALE
Sensor: Photeh

Angle(theta: AMM\ axis)= 30 (deq) bl
I sets 4300 Uy pre-anpixa00
BTN To(A): Rum: Datamate(iz):  Eventhun()
00, oo, G, a0 15
BT): La(): R Datoate(he): Eventin(x) o T I 0
0o, oo, 2al, 4w, 557 R a2
o1 Yem, e R ) e
02 2w 2w w0 102 0 olsa 39 165
03 sl Bl a0 151 Rt} 16
o AT 1 o5 ol 30 =
o5 saml 3 4 2 67 e, 2 5
oo, o a0, s o) 2lse 39, 20
07, 1iaoh, 2 40, 153 05 1ean 265
@F Llaes 0 40 15 1ol oo S0
ool e 2. aw, 151 11wl 3 261
Vo, 1o 8 0 150 L3 2 15
170 vl 3 16
e e W e 15

Above the 1.6 field signal is disappeared.

e the 1,97 field signal is st ot visivle and
Mechanicat 1est done op 1o

Sensor Configuration: B-FIELD TEST AT ZERO ANGLE
Sensor: Photek PHTZI0
Angletheta:along o z-axis)= 0 (deg) sesor Canfiguration 161D TEST AT 30 086, ANLE
W set: 4300 v, pre-Anp(x200) Sencar: Pratonts P
sootetihera atoa to s axyc} 30 (de0)
2350 V, Pre-Anp (120t

BT TS R DotoRate(ia): Eventint)
T(A): Rumhon: DatoRate(z):  Eventhim(k)
s, a0, 230

01 1
02, 3o, e, 4 252 Bual: B

03, 4o, 267, aso, 175 osi1, w2
03 6% 26 460 181 Ve, s a0,
o5, s, 2ea  seo, 130 235 . ase,
o6 o7 2 4 2 saa, 150,
07, ied, . 4k 26 alese, L ase,
o8, nlses 21 s, 158 iao, s ise,
oo 1alea i 2 sr s
Lo ls23, a5 400, 218 13k, e 0
T ylss, 26, e, 231 3 a0,

@ DATA tables are available:
— Photek: https://logbooks.jlab.org/entry/3292336
— Photonis: https://logbooks. jlab.org/entry/3292340
@ local computer : hightest2.jlab.org
@ ifarm (volatile disk) : /volatile/eic/commissioning/
@ Tape Silo: /mss/home/parkkj/highBtest/
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https://logbooks.jlab.org/entry/3292336
https://logbooks.jlab.org/entry/3292340

Photek210 Drawing
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@ Single, Chevron, Gain ~ 10° (2MCPs)
@ FWHM 100ps
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Photek210 Voltage Divider

@ Allow to provide voltage separately to Cathod-MCP, MCP-MCP, MCP-Anode
@ Allow to combination of different voltage sets
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Selected Preliminary Result
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Selected Preliminary Result

Average-Pulse Area (a.u.)

o
N

W

m

0 = 30°

@ Photek210, 3um pore, Voltage: -4.76kV
- Normalized to the nomial point at 0T and 0(deg)

Remarkl) 6 = 0 (deg),
— linearly decrease signal as increaseing B

Remark2) 6 > 0 (deg),
— exponentially decrease signal B > 0.5T

Remark3) No significant ¢ angle dependent was
observed
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Selected Preliminary Result

B=2T

Average Anode Charge(a.u.)

B=4T
B=0T
26=3.5x10°
103 N

/1

/* B=5T

Max. allowed V

2400 2500 2600 2700

2800

Voltage across MCP (V)
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@ Photek210, Modification voltage divider
@ 0 =0 (deg)

- Change voltages: Cathod-MCP, MCP-MCP,
MCP-Anode

- Study of volatge correlation w.r.t gain

- testing all possible combination voltages with
various 6, ¢, B sets - MCP-MCP volatage change

is the most sensitive
- Overall preliminary uncertainty 5%

- Recover gain at standard HV set by maximize
HV(MCP-MCP)

- Gain can be recoverable up to 5T

JLab R&D 2015
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Selected Preliminary Result
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@ Photek210, Modification voltage divider
9 0 =10 (deg)

- Control voltages: Cathod-MCP, MCP-MCP,
MCP-Anode

- Study of volatge correlation w.r.t gain

- testing all possible combination voltages with
various 6, ¢, B sets - MCP-MCP volatage change

is the most sensitive
- Overall preliminary uncertainty 5%

- Recover gain at standard HV set by maximize
HV(MCP-MCP)

- Gain can be recoverable up to 3T

[** Note: The plot is not normalized by 6 = 0(deg) and 0T]
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Selected Preliminary Result
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| @ Photek210, Modification voltage divider
9 0 =40 (deg)

- Control voltages: Cathod-MCP, MCP-MCP,
MCP-Anode

- Study of volatge correlation w.r.t gain

/ - testing all possible combination voltages with
10 B=1.5T various angle, B sets - MCP-MCP volatage change

is the most sensitive

Mox. allowed V - Overall preliminary uncertainty 5%

3400 2500 2600 2700 2800 2900 - Recover gain at standard HV set by maximize
Voltage across MCP (V) HV(MCP-MCP)

- Gain can be recoverable up to 1T

[** Note: The plot is not normalized by 6 = 0(deg) and 0T]
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@ The highB facility has been established and fully functional
- Superconducting magnet is working very smooth with various modes/fields
- Own DAQ), Data process allows to have quick feedback of measurement
- All data(raw/evio/root) have been stored JLab tape silo

@ Data collections: Photek PMT210 240, Photonis, ..

- Data contains: fADC, QDC, T
- Converting raw data to ROOT/NtupIe/XML for analysis

K.Park (ODU) JLab R&D 2015 Oct.29,2015



@ Photek PMT210: overall good response § =0(deg) up to B =5T

- Total collected charege is maximum ar B ~ 0.5T
- The collected charge shows exponenetial decrease as B increase for § >5(deg)

- 0 >5(deg), good response up to B =2T
- The collected charge drops significant between 6§ =0(deg) and 6 =5(deg)

- 0 >5(deg), it shows a slow change
@ Photek PMT240: overall good response 6 =0(deg) up to B =2T
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@ Increasing the potential difference across the channel plates is a powerful
means to recover the loss in gain due to the effect of the magnetic field.

@ Gain recovery is strongly correlated with the angle between the MCP and
field axes:

- The larger 0 angle, the more limited is the range of fields where the sensor
can be operated at the same gate.

@ Overall, other optimizations for gain recovery need to be implemented if the
orientation of the sensor relative to the field varies significantly

@ Data at 20 deg and -20 deg are under analysis.
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BACKUP
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Charge Calibration using Phillips7120

Oscilloscope set(1GHz): sample integration : to calculate
charge

Set one of charge (Q) modes (300 pC) in Phillips7120
ADJ. is set certain value (to make sure you can read -DC[V])

(]

Remove the horizontal offset by constant fit
Q = L [ V(t)dt, where R = 509

R
Calculation : use the "KaleidaGraph”
Choose range before pulse (in order to remove offset)
Fit it with constant take “mean” value

Subtraction mean to pulse value
Formula Entry: C; = C; - mean

Ree RN @

©6 66 66 ¢ 6 0

AorusE@

IN TRIG OUT

(]

Integration (macro) in time window (timing range is given by
screen set)

(4

Pulse measurements done with 4 sets of voltage change
@ Q =31.08 (pC/V) x V(V) + 1.597 (pC)
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Charge Calibration using Phillips7120

OL 2000 4000 6000 8000 1000C

ADCch

@ Q[pC] = (1.9 + 1.2) + (0.018830.00039)x ADCy,
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